Introduction
Even before the earthquake of January 2010, Haiti was the poorest country in the Western Hemisphere, with 78 percent of its citizens living on less than US$2 a day. The returns to schooling in the country are substantial, which suggests that education can offer Haitians the hope of moving out of poverty, but school is out of reach for many Haitian children 1 . Three characteristics distinguish Haiti's education system from others in the region: the low attendance rates for primary school, the fact that many primary school students are over-age for their grades, and the minor role played by the public sector. Only 83 percent of those ages 6-14 were attending school in 2005, with much lower attendance rates for the poor. While the mandated age for entering grade 1 is 6, the actual mean age is nearly 10, and students in grade 6 are on average almost 16, (i.e. five years older than expected). Unlike in other countries in the region, schools in Haiti are operated chiefly by non-public organizations. 2 Foremost among these are religious groups, which account for 47 percent of primary schools. An additional 28 percent of schools are classified as "secular independent" (a category which includes those that are for profit) and a smaller number of schools are operated by community groups and other non-governmental organizations. To shed light on Haiti's unusual education system, we examine the historical evolution of school attainment, the correlates of school attendance, the determinants of school fees, and the market structure of schooling.
Since the 1930s, the relative share of public schools in Haiti has declined steadily over time, falling to just 8 percent of all primary schools in 2003. At the same time, the expansion of the non-public sector has increased education access. The primary completion rate grew from 35 percent for Haitians born 1950 Haitians born -1954 to 88 percent for those born a generation later (1980) (1981) (1982) (1983) (1984) .
Despite this progress, as of the most recent (2005) survey data, severe gaps between rich and poor remained. Primary attendance and completion rates for those in the wealthiest quintile are comparable to those of middle income countries in the region, while the rates for the poorest quintile are similar to those of the poorest countries in Africa. Another key feature of the Haitian education system is that many students are over the prescribed age for their grades. Multivariate analysis presented in this paper indicates that parents' education, household composition, and 1 See World Bank (2006) for estimates of returns to schooling in Haiti based on 2001 survey data. Overall, the estimates for the marginal return from an additional year of education are 15.6-19.7 percent for wage earnings and 14.0-17.2 percent for total earnings (including wages and self-employment earnings). 2 In Haiti, all non-state providers of education are collectively referred to as the "non-public" sector. In this paper, the terms "private" and "non-public" are used interchangeably.
household wealth are significant correlates of attendance. We also show that the supply of schools and teachers is positively associated with attendance, while greater distance to schools and higher levels of school fees are associated with lower attendance.
The finding from the regression results that the poor are much less likely to attend school is compatible with the subjective responses of parents: 43 percent of families of children not attending school report that the major reason is cost. 3 Given these findings, we analyze the determinants of school fees and the market structure of the schooling system. Higher fees are associated with the presence of teaching-related infrastructure and higher teacher quality but are not associated with the presence of recreational facilities or a lower teacher-student ratio. We also find that schools with larger shares of the local educational market charge higher fees.
A number of policy recommendations follow from our analysis. In the shorter run, given that poverty prevents families from sending their children to private schools in Haiti, scholarships or cash transfers can help increase attendance and provide incentives for timely enrollment into grade 1. Additionally, strengthening of the state's role as regulator and ongoing efforts by the Ministry of Education to license rural schools would allow for better enforcement of a minimum quality of education.
The earthquake that struck Haiti on January 12 th 2010 has exacerbated the constraining factors on accessing schools. On the supply-side, an estimated 4,228 schools were severely damaged or destroyed, and approximately 1,350 teachers were killed (along with approximately 38,000 students). The Ministry of Education itself was largely destroyed. On the demand side, the earthquake represents a significant reduction in the already low ability of households to pay for private schooling. 4 While the analysis presented here predates the earthquake, the conclusions and corresponding policy implications remain relevant, particularly considering the significant donor resources expected in the coming years for the education sector in Haiti, and the paucity of data to guide those investments.
The Data
We draw mainly on the Demographic and Health Surveys (DHS) and the 2003 School
Census. The DHS was carried out in Haiti in 1994 Haiti in -95, 2000 Haiti in , and 2005 and is representative at 3 World Bank (2006) , based on analysis of the 2001 Enquête sur les Conditions de Vie en Haiti. 4 See Government of Haiti (2010) and UNICEF (2010) the national level, for urban and rural areas in the 10 departments of the country, and for the urban area of Port-au-Prince. Although the DHS surveys do not include income or consumption information, it is possible to use the asset data to construct a wealth index, which we employ as a measure of socioeconomic status.
We complement the DHS with information from the 2003 School Census, which contains school-level information for all preschool, primary, and secondary schools in the country and includes information about whether each school is privately or publicly operated, the year the school was opened, and the fees charged. 5 An infrastructure module contains data on access to public services and school facilities. Finally, the census includes characteristics of the teaching personnel: the number of principal and secondary teachers in each grade and the age, gender, and contract status of each teacher. To assess the relationship between school supply and attendance, data on the local availability of schools from the census is matched with household information from the DHS. 6 Households are matched with the aggregated indices of school supply at the level of geographic units defined by urban areas within each commune and (separately) rural areas within each commune.
Historical Evolution of the Education Sector in Haiti.
The dominant story in the twentieth century for Haitian education has been the anemic growth of the public school system and the explosive growth of the private school system beginning in the 1960s. The 1982 education reform (Reforme Bernard) introduced a basic education system with three cycles: grades 1-4, 5-6, and 7-9. In the census, the first two cycles make up "primary" education, with secondary education beginning at grade 7 and continuing through until grade 12. 6 Haiti is divided into 10 departments, 41 arrondissements, 133 communes, and about 477 sections communales. We match the DHS surveys to the School Census at the level of commune because it is the lowest level for which there are geographical identifiers in the DHS. 7 The numbers underlying this figure were generated using information on year of founding of the school, among schools that still existed at the time of the 2003 school census. Consequently, to the extent that public and private schools close at different rates-and it is likely that a private school is more likely to close than a public school in any give year-the true population of schools at any given point will differ from that shown here.
of 2.4. The public system continued to expand slowly but with a growth rate below that of the population.
The period of abject relative decline of the public school system corresponds closely with the reign of the dictator François "Papa Doc" Duvalier, who came to power in 1957. After his son Jean-Claude "Baby Doc" Duvalier took over in 1971, the public system continued to stagnate, but the growth rate of non-public schools accelerated, in part due to a rule instituted by Baby Doc that religious missionaries were required to build an affiliated school with any new church. 8 The expansion of private schools increased further in the late 1980s, after the end of the repressive Duvalier regime in 1986. The years 1994-1999 were a peak period for school construction. This coincides with the first democratic transition, a period of relative political stability, and a national campaign to promote the importance of education. The period was also marked by large investments in social sectors from external aid funds.
As of the 2003 school census, 92 percent of Haitian schools were private, accounting for more than 80 percent of school enrollment, as shown in Table 1 . Of the 15,223 schools in the country, 33 percent were in urban areas. Fifty-four percent of schools were "multigrade," i.e. had more than one grade in the same classroom. Although this policy has emerged out of necessity due to the limited number of classrooms and teachers, it may contribute to poor student performance, due to the low time of attention that every teacher has to give to the students. The
School Census also shows that in 2003 only 8 percent of private schools functioned with a license, a government credential which certifies that minimum facility and quality standards are met. The difference in licensing between urban and rural areas reinforces the geographical differences in schooling: 17 percent of the schools located in urban areas are licensed, compared to only 3 percent of rural schools. This may also be a reflection of the Ministry of Education's weak presence outside of Haiti's urban areas.
To understand the broad evolution of the Haitian education system over time, we examine the schooling attainment levels of Haitians from three birth cohorts : 1950-54, 1965-69, and 1980-84 Survival plots for educational attainment by gender (Figure 3) show that the gender gap in access to education has closed over time. Only 27 percent of women born in the early 1950s received any education, versus 44 percent of men, and increases in education attainment between the first two cohorts were concentrated among men. Between the second and third cohorts, however, large gains were made for girls, so that for those born 1980-84, there are only small differences between the attainment profile of girls and boys in the first years of primary school.
After fifth grade, however, attainment falls much more rapidly for girls than for boys. The effect of migration is harder to assess. The population of Haitians living in the United States was 420,000 in 2000, according to U.S. Census data, and very rough estimates 9 The wealth index was constructed using the approach of Filmer and Prichett (2001) . The wealth index was generated using the pooled dataset with all three survey years. The coefficients of the wealth index can be found in Table A 
Determinants of School Attendance
In this section we switch from examining the long-run historical evolution of school attainment to consider the more recent story of school attendance. In Figure 8 , we disaggregate the attendance figures by preschool, primary, and secondary for 2000 and 2005. 11 This figure reveals an important aspect of Haitian education: a very large number of students are "over-age" for their school level. In 2005, a large proportion of older children were attending preschool: 33 percent of children age 8, 17 percent age 10, and 8 percent of those age 12. Likewise, 57 percent of 16 year olds and almost one-third of 18 year olds were attending primary school. The magnitude of the over-age problem in the Haitian educational system is also evident from the average age of children attending each grade, shown in Table 5 .
The average age of children attending first grade is almost 10, while the official age of entry is six. The problem is substantially more severe in rural areas, where the average age of attendance in grade one is 10.3, versus 8.9 in urban areas. At the end of primary school, sixth-grade students are on average almost 16, five years older than the prescribed age for the grade.
The existence of a large number of students who are over the normal age for their grades is a concern because their presence in the classroom may negatively affect other students.
Evidence from other countries suggests that age heterogeneity in the classroom may decrease learning (Schiefelbein, 1975 and Schiefelbein and Wolff, 1992) . Teachers with multiage classrooms face the challenge of adapting teaching methods to satisfy the interests and attention needs of children of different age groups at the same time.
The presence of over-age children can be driven by a mix of three causes: 1) late entrance to the school system, 2) grade repetition, and 3) dropping out of school and restarting the same grade when older. The fact that attendance rates increase with age over a substantial range suggests that the over-age phenomenon in Haiti is driven chiefly by late entrance to school. As Figure 7 shows, in 2005 attendance rates grew markedly moving from age 6 to 10, and the peak attendance rate was at age 14. We would not expect to see this pattern if the presence of over-age children were largely a result of grade repetition or dropping out and restarting school. tend to draw their children out of schools during an economic downturn, as a coping mechanism during periods of crisis (World Bank, 2007a) . Civil unrest during this time also tended to disproportionately affect urban slums and other poor areas. This effect can be seen in the decrease in the attendance rates in this period for the three poorest quintiles, while for children in the two top quintiles attendance remained steady.
12 See Government of Haiti (2004).
Next we consider the determinants of school attendance in a multivariate framework. We model school attendance and progress in a simple household demand model where schooling is a function of individual characteristics, household characteristics, demographic factors, locality characteristics and the availability of school services. Our reduced form model to be estimated is as follows:
where Sch ijt represents school attendance of individual i in the locality j, at time t; X itj is a vector of individual characteristics, H ijt represents a vector of household characteristics that affect schooling decisions, and Z jt is a vector of local characteristics. We include a dummy variable which indicates whether the household is in an urban or rural area, and the mean of the wealth index of households in the cluster. 13 Additionally, S jt is a vector of characteristics of local school characteristics, and Y t is a survey year dummy variables. Finally,  ijt is a random error term. We estimate the model using probit regressions. We follow convention in the literature and refer to the variables in the analysis as "determinants" of school attendance and refer to the estimates as indicating the "effects" of such variables. However, in the absence of an identification strategy, these results should be more modestly understood as conditional correlations which suggest but do not conclusively demonstrate causal relationships.
The first three columns of Table 3 show probit results for each of the three survey years separately, while the last column shows results for the three years pooled. A Chow test of structural change rejects the null hypothesis of stable coefficients over the three years.
Nonetheless, given the general similarity in the coefficients across years, we focus on the pooled sample results. The results for individual characteristics mirror the bivariate results presented earlier.
As noted, the gender gap in education has closed over time. This is reflected in the coefficients of the gender variable for the regressions for the three years for which we have available information. In 1994, boys had a 2.4 percent higher probability of attending school, controlling for other factors. In 2000 there was no gender difference in attendance rates. By 2005, the gender gap had reversed, and girls had a 1.3 percent higher chance of going to school than boys.
The probability of a child attending school is positively associated with the household's education and wealth levels. One additional year of education of the most educated person in the household is associated with a 1.3 percent increase in the probability of school attendance. An increase in one point in the wealth index is associated with a 2.3 percent increase in the probability of an individual attending school. 14 We also include a dummy variable indicating if both parents are permanently living in the household. Children that grow up in households where both parents are present are 9.5 percent more likely to attend school.
Neither urban dummy nor the average value of the wealth index at the cluster level appears as a statistically significant determinant of school attendance, once observed household and individual characteristics are controlled for. 15 This result suggests that the simple correlation between attendance and urban residence reflects individual and household characteristics rather than an overall area effect.
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To assess the relationship of school supply with attendance we use the 2003 school census, merged with each round of the DHS, only considering the schools that appear to be founded on or before the year in which the survey was taken. We consider a set of variables that approximate the school supply in several dimensions: number of schools, number of classes, total number of teachers, and number of trained teachers. All the variables are divided by the number of children in school age in the locality. 17 These variables are intended to account for both the availability of schools and teachers as well as the quality of the teachers. Additionally, we include in our regressions the average fees charged by schools in the locality. Finally, from the community module in the 1994 and 2000 DHS, we include information on the average time to travel from a central point in the cluster to a primary school. Table 4 shows results from the analysis of school determinants taking into account school supply variables. The availability of schools in the urban/rural commune (both in terms of the number of schools and classes) is positively associated with the probability of attending school.
A greater number of teachers is associated with a higher probability of school attendance, 14 The standard deviation of the wealth index is 1.96. 15 In order to reduce endogeneity problems with this variable, we use the left out mean for every household. 16 Table A.5 and Table A .6 in the appendix show the results from Table 3 , run separately for urban and for rural areas. 17 The population of school age is defined as the number between 5 and 19 years old who lived in the urban/rural area of the commune at the time of the 2003 population census.
although the number of trained teachers is not. 18 As the time needed to travel to the closest school increases, the probability of children going to school significantly decreases. Finally, a higher average fee charged by schools in the community is associated with lower school attendance. This finding matches the subjective responses of parents: in a 2001 survey, 43 percent of families with children not attending school reported that the major reason for not attending was cost.
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Determinants of School Fees and the Educational Market in Haiti
Given the apparent importance of fees as a barrier to attendance, we next consider their determinants, using data on the fees charged by each school from the 2003 School Census. 20 To the extent that the fees are determined in a competitive education market, they reflect families'
willingness-to-pay, so that the correlates of fees provide an indication of what characteristics the families of children value when choosing schools. We examine school fees using the following regression framework:
where our dependent variable is the logarithm of fees charged by school i in locality j. A locality is defined as the urban or rural portion of a commune, I ij is a vector of variables for school i's infrastructure, A ij is a vector of administrative characteristics of the school, and T ij is a vector of variables related to teacher supply and quality in the school. We measure market concentration 18 We define a teacher to be trained if he or she is reported to have a university degree or teaching training certificate (reported in French as universitaire, normalien, or capiste). Regression results are presented in Table 6 . Column (1) presents the results for the basic specification including school characteristics and controls for the size of potential demand in the section communale, as measured by the number of students in school age. Coefficients on almost all of the school characteristics plausibly linked to the quality of education are statistically significant with the expected signs. Schools with greater access to services (electricity, bathrooms, latrines), as well as those with smaller class sizes, and more teaching materials (chairs, tables, offices, etc.) have higher fees. On the other hand, the presence of recreation areas, sports areas, and a kitchen is not associated with any difference in fees. Overall, assuming that the fees reflect willingness to pay, these patterns suggest that families value characteristics that are generally associated with higher quality education.
Administrative characteristics of the school also impact fees. In particular, schools with management committees and those that are licensed by the Ministry of Education charge higher fees. On the other hand, the number of shifts offered by the school, having a preschool, and having a parents' committee do not have a significant association with fees. We also consider how teachers' characteristics are associated with fees. The number of teachers per student has no 21 The Herfindahl-Hirschman Index (HHI) is a measure of market concentration that is computed as the sum of the squared shares of each firm in the market:
, where s i is the market share of firm (school) i in the market, and n is the number of schools. The HHI captures the relative size and distribution of the firms in the market and approaches zero when a market consists of a large number of firms of relatively equal size. The HHI increases both as the number of firms in the market decreases and as the disparity in size between those firms increases. We use the adjusted HHI, which is a normalization of the usual index that ranges from zero to one. The adjusted HHI is defined as:
, where again, n is the number of firms in the market, and H is the usual Herfindahl Index, as above. 22 As a measure of the market power of school i, in this case, we use the square of the share of the market owned by each school. The share of the market is defined as the ratio of the number of students enrolled in the school over the number of students enrolled in any school in the area. 23 The fixed effects are calculated at the higher locality (i.e urban/rural commune) level rather than at the lower section communale level so that variation by section communale can be used to examine the relationship of fees with the market share variables. statistically significant association with the level of fees. However, fees are higher in schools in which a greater proportion of the teachers have undergone teacher training.
Column (2) and subsequent columns include fixed effects at the locality level. Overall, comparing columns one and two, we see that results are broadly similar with locality fixed effects, though the magnitude of most coefficients is reduced.
The interpretation of the coefficient as a reflection of willingness-to-pay relies on the assumption that prices are determined in a competitive market. There are two substantial reasons this may be an inadequate approximation of the education market in Haiti. First, as noted earlier, private schools are provided largely by a mix of secular and independent groups, community groups, and religious groups. Pricing by non-profit institutions might be determined by factors other than market forces. The regression results do show that average prices do vary systematically by school type. Controlling for observed characteristics, in the specification with locality effects (column 2), fees charged by schools run by independent/secular groups are 21 percent higher than those run by religious groups (the omitted group). The same specification shows that schools managed by community groups charge fees that are 15 percent lower than those run by religious groups. We also run separate regressions for the three types of schools.
(These are shown in Table A .8 in the annex.) Although magnitudes vary somewhat across school type, the overall patterns are remarkably similar to those from the analysis pooling all schools.
This provides rough evidence that despite the non-profit orientation of community and religious groups, their prices may reflect the same competitive pressures which affect secular/independent schools.
A second reason school fees might not perfectly reflect willingness-to-pay is that the education market may be characterized by monopolistic competition. If this is the case, schools will price above the marginal cost, meaning higher fees conditional on school characteristics. In a very concentrated market, schools at the high end of the market may behave as market leaders, setting the price as monopolists, so that smaller schools behave as price takers. To consider these possibilities, the specifications Columns (3) through (5) include the adjusted HerfindahlHirschman Index, which is a measure of market concentration at the section communale level along with a measure of the market power of each school.
The coefficient on the adjusted Herfindahl-Hirschman Index is not statistically significant (column 3 specification), which indicates that we do find evidence of monopolistic competition in local educational markets. We do find, however, that schools with a larger share of the local school market have higher fees (column 4 specification). These results hold even after controlling for the concentration of the local market by including both the school's market power and the market concentration variables (column 5 specification). Although we do not have a full explanation for this result, it may reflect a segmented local market structure in which a leading school sets the price as a monopolist, and other schools in the market compete among themselves, charging lower fees.
Conclusions
During the past century there has been a major expansion of the non-public school system in Haiti. With this growth, school attainment has advanced, and the large gender gap in schooling has closed. Nonetheless, severe gaps in school attainment persist between urban and rural areas and between the poor and the better off.
Our analysis suggests that among the many obstacles to school attendance, poverty was a key barrier before the earthquake, a situation that has likely worsened since. The multivariate analysis of the determinants of school attendance suggests that among the most important determinants of schooling are the education of the parents, the structure of the household (single parents, number of siblings), and the socioeconomic level of the household. An important aspect of the Haitian educational system is that a large fraction of students are over the prescribed age for their grades.
Investigating further on this issue, we find that the over-age phenomenon appears to be driven by late entrance to school rather than repetition or drop-out and reentrance to school.
Recognizing that fees are a major barrier to school attendance for many Haitians, we investigate their determinants. We find that factors associated with higher education quality and teacher quality (as measured by the proportion of qualified teachers) are associated with higher fees while recreational facilities and the student-teacher ratio do not have any statistically significant association with fees. We also find that licensed schools and those with management committees charge premiums, while schools managed by institutions that presumably have altruistic motives (religious and community groups) charge lower fees than secular and independent schools. While we do not find evidence of monopolistic competition in the schooling market, we do find that schools with a larger share of the market charge more.
Overall, the evidence shows that achieving universal school attendance requires attacking the underlying economic factors that constrain families from sending their children to school. On the demand-side, this might include financial incentives and/or public information campaigns informing families of the benefits to enrolling children into grade one at the prescribed age (six or seven years old). The government's ongoing efforts to finance tuition fees in private schools for families sending their children to first grade on time would be one good candidate for expansion. A program of school fee financing would provide more and more predictable financing for schools.
In the long run, increasing the supply of schools (with a focus on rural areas, in addition to the reconstruction of schools in Port-au-Prince, Leogane, and other densely populated earthquake-affected areas) would address the attendance and on-time attendance issues, as well as facilitate access for the poorest children. However, given the highly dispersed nature of the rural population, the expansion of education supply in those remote, hard-to-reach areas would likely require a differentiated approach to that of urban or peri-urban areas. For instance, the recommendation in the Government's Strategie Nationale d'Action/Education Pour Tous calling for partial, multi-grade schools with few classrooms could be a quicker, more cost-effective approach to providing basic education services to those most in need. This would likely require a community-based approach, given the historic low capacity of the public sector (further weakened by the earthquake), and the dearth of entrepreneurs and capital in these areas.
The analysis has shown that parents value (pay more) for school characteristics associated with quality education: trained teachers, and licensed schools. Aside from financing the provision of education through private actors, the government needs to create the enabling environment for accelerated teacher training. Ongoing efforts by the Ministry of Education to license non-public schools should also be intensified. This strengthening of the state's role as regulator would allow for more enforcement of a minimum quality of education. Over time, as the education system recovers from the earthquake (e.g. the supply of trained teachers and the capacity of Ministry of Education inspectors and engineers to conduct infrastructural audits grows), the minimum standards for receiving accreditation could be raised. Enhancing the quality of schools in this way may also stimulate higher attendance rates.
The challenges and policy recommendations outlined here are not specific to the postearthquake environment. The main differences now are the degree of urgency in addressing these issues and the scale of resources available for investing in the sector. A well-guided response by the international community, together with local policymakers, could put Haiti on a virtuous cycle of improved education quality and increased educational achievement, thereby enhancing human development outcomes and reducing poverty.
Figure 1: Number of Public and Private Schools and National Population by Year
Source: Authors' analysis of Haiti 2003 School Census data (schools) and World Development Indicators (population 1960-2003) . Population for 1950 is from a Haitian census estimate published in Dyer (1954) and the population before 1950 is estimated using a linear extrapolation based on an estimate of the population in 1914 found in Perusek (1984) Source: Author's analysis using DHS data. Note: The school attendance rate is defined as the percentage of children ages 6-14 attending pre-school, primary, or secondary school. for children between 6 and 14 years old. Robust standard errors clustered at the cluster level in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1% Note: Mean values of the dependent variable differ from the attendance rates shown in Table 2 because the regressions do not include observations with missing values of the explanatory variables. Robust standard errors clustered at the cluster level in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% 
